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© Probe head. 
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and support. 

Preferably the socket is mounted on the first 
rotor v,a a^seconri rotor _ mounlecJ ^ 

the f.rst rotor, and. for rotation relative to the first 
rotor about a second axis, non-paraiie. to the lirst 

Preferably the probe head will be provided with 
means for determining the relative position ofe g 

tol£Z T and SUPPorl - md d^Playmg this on 
the body of the probe head. 

An embodiment of the invention will now be 
described, by way of exam P ,e, and with reference 
to the accompanying drawinos in which- 

accorrS ! 1 * perspec,lVe view of a probe head 
according to the present invention; 

Fig 2 is a section on ll-ll in Fig 1; 

fig 3 is a section on lll-llf i n Fig 2; 

fig 4 is a section on IV-IV in Fig 2- and 

h M H i t 5 18 3 P ' an View of a P art ° f t"e probe 
head in Figs 1 to 4. 

Referring to Figs 1 to 4, a probe head has a 
cylmdncal support 12 and a dome shaped rotor 14 
mounted for rotation relative to the support 12 The 
probe head may be mounted to the quill of a 
coordinate measuring machine via the support 12 
The rotor 14 is mounted for rotation relative to the 
support 12 about an axis 16 of a hollow shaft 18 
rnn^M° je , C o? thr ° U9h a " ape ' tUre W «^r,ed by 

cavi^'in ? * *? b3Se ° f the SUpport 12 - ^ a 
cavity 24 ,n the body of the support 12 

on ,h/h 9 ° f ? a " S 26 (Sh ° Wn in R 0 3 > is counted 
on the base of the support 12 in an annular Chan- 
el I' concentri cally with the aperture . 20. The 

circ e at 7- ^ ab ° Ul ci «rence of a 
circle at 7 2 mtervals. Three seating members, in 
he form of radially extending cylindrical rollers 30 
also shown ,n plan view in Fig 4) are mounted in 
the upper planar surface 32 of the rotor 14 at 
points equally spaced about the axis t6. Thus 
when the support 12 and rotor ,4 are urged into 

* ; eaCh <"»" • mechanism wh£ 
locks the head 10. and which will be described 

S2T "^r^- 6ach ° f ^ rollers 30 seats in a 
deft defined by the convergent surfaces of an 
adjacent pair of balls 26. The rotor 14 is thus 
kmemat.cal.y supported with respect to the support 
12. The nng of balls 26 provides forty eight such 
k-nemafc locations, and therefore forty Jght d,s- 
crete and repeatable orientations of the support 12 
and rotor 14. Rotation of the rotor 14 re.ative to the 
support 12 (when the support 12 and rotor 14 1 
disengaged from each other), is provided (or by the 
shaft 8 sftuated inside the apedure 20 The diam 

T£ s thfa ,8 r aperture 20 sh ° u,d be 

wLn L ? 6rtUre aCtS as a 9 uide f ° r 'he shaft 
* n te * 14 * moving between kinematic 
talons, bu, shou.d be iarge enough to enab.e the 
kmematic seaUng mechanism to dominate the rela 



I've pos.bon of the rotor 1 4 and support 12 

Throe locating members in the form of pistons 
34 are prov.ded in the body of the rotor 14 spS 

5 S n a^ r0,, h erS 30 The Pistons 3 4 Te M 

stSrio 3a Thf " b ' as ? d toWard ,he s ™ '2 by 

m fn &pnngs J8 and pistons 34 ant 

Fudh! T 14 aW3y from the support ?? 
Furthermore, the pistons 34. by virtue of theS ej 
gagemen. with the convergent surfaces of an X 
ZrZ ° bal , ,S *' Prevent wanted rotation of 

- it Jo 4 ck^ : Lml,er S P 3 P 0°ar 1 d Wh8n ^ 
with the bans 26, ( RoSr^^irSSS 

p stohs 34 PP s ° rt !f iS aChfeved bv ^tcheting me 
P stons 34 around the ring of balls 26 (causino a 
slight axia. displacement of the pistons^ T b v 
IT- r T C ° nlinUal e "g«9^en, with bans 26 

p stons 34 S Per ' 0rm 3 tHird ,Unction - n4 the 
" ° , 4 e " sure that "Pon completion of a ota 
Hon of the rotor 14 relative to the suonnn iV iL 

The dome shaped rotor 14 has two halves 42 
TeT" 9 3 T™ CavUy 44 - A cylindrica swivel 
axis 4fl° U : ^ in C3Vity 44 for rota «°" -bout its 

house d. The probe 50 is connected to the swive" 

.s thm ? C ° nneCt0r 54 - " Can be see " ^om Fig 2 
that the connector is recessed behind the axis 48 

wardsYr?' 46 tHe Pr ° be 50 f -es Z£ 

wards (i.e. ,ts ax.s 51 is para „ e | to axis 16 

The connector 54 of this embodimen provides 
a rnechanism for releasab.y mounUng probe lo to 
so a kinematic support on the swivel 46 S,ereb oZ 

Ire chanT ,0 3 Pr0be ^roZ 

are changed. A rotatable catch 56 provided on the 

•easing 9 2 the ^ ? 6nableS ^ '° CW ^ a " d » 
leasmg of the probe from the connector 54 bv 

« engagement and disengagmen, of the probe 50 

with Splgo , 55. The connector 54 and catoh are 

WO85/02138. Because the connector 54 is re- 
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boards 114 are mounted concentrically with the 
annular channels 28 and 64 on the support 1 2 and 
rotor 14 respectively. A contact arm 116 (not 
shown in Figs 1 to 5 but illustrated in Fig 6) is 
mounted in register with each printed circuit board 
1 1 4 on the upper surface 32 of the support and the 
exterior of the swivel 48, for rotation over the 
printed circuited boards 114. Each contact arm 116 
carries three electrical contacts 118 to 122. The 
electrical contacts 118 and 120 are positioned for 
electrical connection with radially extending elec- 
trical contacts 110 on the printed circuit board 114; 
the electrical contact 122 is mounted for connec- 
tion with common electrical contact. Contacts 118 
and 120 are each at a positive voltage provided by 
a battery (not shown) and the contact arm 116 is 
connected to an incremental counting mechanism 
(not shown), which increments a count every time 
the circuit between contacts 118,120 and common 
contact 122 is corhpleted and a pulse is emitted 
from the contact arm 116. The counting mecha- 
nism may provide on a display, an indication of the 
relative position of e.g. swivel 36 and rotor 14. The 
contacts 118 and 120 are offset from each other so 
that they form a circuit with the radial contacts 110, 
and common contact 122 at different angular posi- 
tions of rotor 14 and swivel 46. By detecting which 
contact 118 and 120 comes into contact with the 
radial contacts 110 first during rotation of rotor 14 
and swivel 46, an indication of both position and 
direction of movement of the motor 14 and swivel 
46 can be obtained. 

The circuit boards 1 1 4 should be orientated so 
that the electrical contacts 118. and 120 are not in 
contact with radial contacts 110 when the rotor 14 
and swivel 46 are kinematically supported; this 
saves battery life. 

The outputs of both such wiper mechanisms 
may be connected to a microprocessor which pro- 
cesses the incremental count and generates posi- 
tion and relative direction data on an LCD display 
so that the operator can determine instantly the 
orientation of the probe. 

Instead of a wiper mechanism the pistons 34 
and 72 may be used to provide an incremental* 
count In this alternative each downward movement 
of a piston as it passes over a ball (26 or 60) 
causes it to complete an electrical circuit and con- 
sequently emit an electrical pulse. To obtain direc- 
tional information, one of the pistons would be 
slightly offset from the convergent surfaces of an 
adjacent pair of balls relative to the other two. 



Claims 

1- A probe head (10) for orientating a probe 
(50) relative to a head of a coordinate positioning 



machine, comprising: 

a support (12) for connecting the probe head to the 
head of the machine; 

a first rotor (14) mounted to the support (12), and 
s tor rotation relative to the support (12) about a first 
axis (16); 

a second rotor (46) mounted to the first rotor (14) 
for rotation with the first rotor (14) about the first 
axis (16), and for rotation relative to the first rotor 
w about a second axis (47), the second axis (47) 
being substantially perpendicular to the first axis 
(16); 

the second rotor (46) carrying a connector (54) for 
receiving a probe (50) the probe having an axis, 

75 characterised in that: 

when the relative orientation of the first (14) and 
second (46) rotors is such that a said probe (50) 
has its axis parallel to the first axis (16), the dis- 
tance between the connector (54) and the support 

20 (12) is smaller than the distance between the sec- 
ond axis (47) and the support (12). 

2. A probe head (10) for orientating a probe 
(50) relative to a head of a coordinate positioning 
machine, comprising: 

25 a support (12) for connecting the probe head (10) 
to the head of the machine; 

a first rotor (14) mounted to the support (12), and 
for rotation relative to the support (12) about a first 
axis (16); 

30 a second rotor (46) mounted to the first rotor (14). 
for rotation with the first rotor (14) about the first 
axis (16), and for rotation relative to the first rotor 
(14) about a second axis (47), the second axis (47) 
being non-parallel to the first axis (16); 

35 characterised by: 

the second rotor carrying a connector (54) for re- 
ceiving a probe (50) the connector (54) being re- 
cessed within the probe head (10) in a bore (52), 
for housing the probe (50). 

40 3. A probe head according to claim 1 wherein 

the connector (54) is recessed within the probe 
head in a bore (52) for housing the probe. 

4. A probe head according to claim 2 wherein 
the first and second axes are perpendicular, and 

45 when the relative orientation of the first (14) and 
second (46) rotors is such that a probe when 
connected has its axis parallel to the first axis (16). 
the distance between the connector (54) and the 
support (12) is smaller than the distance between 

so the second axis (47) and the support (12). 

5. A probe head according to any one of the 
preceding claims wherein the probe head is man- 
ually operable, and the first (14) and second rotors 
(46) are mounted for seating in. and rotation be- 

55 tween a plurality of repeatable rest locations. 

6. A probe head according to claim 5. further 
comprising means (78.90.108) for axially engaging 
the first and second rotors* into their rest position. 
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© Probe head. 
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© A manually operable probe head (10) has a 
support (12), by which the probe head may be 
attached to the head of a coordinate measuring 
machine, a first rotor (14) rotatable about an axis 
(16) relative to the support (12), and a second rotor 
(46) rotatable relative to the first rotor about a per- 
pendicular axis (47). The first rotor (14) and second 
rotor (46) are each rotatable through a plurality of 
kinematic rest positions, into which they may be 
axially urged through retraction of a tie bar (90). 
Location of the first and second rotors when not in 
their rest positions is achieved by three spring load- 
ed pistons (34) and (72). The pistons (34) and (72) 
ensure that even when not in their rest positions, the 
first and second rotors always come to rest adjacent 
such a position. The second rotor (46) carries a 
connector (54) for receiving a touch probe (50). The 
connector (54) is recessed within the probe head in 
a bore (52). behind the axis (47), and this provides a 
smaller reduction in the operating envelope of the 
machine (caused by the use of the probe head (10) 
in connecting the probe to the machine). 
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